BEST AVAILABLE COPY 



UK Patent Application ,„GB „„ 2115 860 A 



(21) Application No 8303869 

(22) Dm of flSng 
11 No 1983 

(30) Priority dots 

(31) 383470 

(32) 1 Mar 1832 
<33> Unhad Stavm 

|U8| 

(43) AppHeaooo pubUshed 

14 See 1883 
(81) WTCL 1 8218 33/14 
(52) Domoodc dettifleatlon 

81P JT 
(50) Ooeujnoittt cftod 



(S8) BeW of I 

E1P 
(71) Applicant 

Hughoo Tool Company 

(USA-Delawa/s) 

8428 Polk i 

Houston 

Tossa 77023 

UnHad I 



(72) Inventor* 

John Undley BaugH 
Jomoo WIMm 



(54) Apparatus and mothod for ce- 
menting 8 liner In a wall boro 

(67) An apparatus and mothod for 
cornonting a linor in a well bora 
utilizes a sotting tool 1 9 having an 
and 49 adapted to be connected in 
a pipe string for extension through 
the liner and having an opposite 
end* Seal means 69 are carried by a 
select one of the setting tool 1 9 and 
liner 21 for forming a seal between 
the liner 21 and the exterior of the 
setting tool 1 9 in the annular space 
which ia created when the tool ia 
extended whhin the liner. A wiper 
holder 99 is connected to the set- 
ting tool opposite end and has an 
interior bore 101 for receiving a 
wiper plug 103. 

In the method, the setting tool 1 9 
is lowered with the liner attached 
thereto into the wail bore. Seals 59 
on the exterior of the setting tool 1 9 



engage the interior of the liner 21 . 
The liner is then anchored in the 
well bora after which the setting tool 
1 9 can be released from the liner. 
The setting tool ia moved a selected 
distance to insure that the tool ia 
disengaged from the liner with the 
wiper plug 103 being at least partly 
contained within the wiper holder 
99 during such steps. Cement is 
then pumped into the liner through 
the operating string and setting tool 
mandrel. A pumpdown plug (not 
shown) sealingry engagea the oper- 
ating string and mandrel behind the 
cemant and is pumped into engage- 
ment whh the wiper plug 1 03. Ce- 
ment is pumped out of the liner into 
the surrounding well bore by forcing 
the pump down plug and wiper plug 
through the liner. The setting tool is 
then removed from the well bore by 
withdrawing the operating string. 
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SPECIFICATION 

Apparatus and method for cementing a 
liner In a weB bora 



This invention reletee gwerattyto ^'P™* 
for cementing finera in well boras end specifl- 
cslly to swell bore-liner cementing eppsratus 
having s liner wipsr plug for wiping the 
10 interior surfaces of the operating stnng end 
thaliner after the cement flow therethrough. 

A liner is s section of casing or tubing 
which is suspended in s well without norrnttty 
extending to the surface. Cemented liners era 
15 used for msny purposes Including well control 
and reducing the initial cost of casing. Unera 
may be installed entirely within outer casing 
strings or partially within the casing and par- 
tially in an open hole. 
20 OonventioneHy, s liner is set ^cemented 
by firm kwmring th. line* snd s sstttogtool 
connected to en operating string I 
bore. The liner is hung, usustty on slips, and 
the setting tool is usustty but not slwsys 
25 releesed from the liner. C^mis*en 
pumped through the operating string into the 
UnerWl displaced from the liner, usually 
through a foot valve. Into the annular space 
between the liner end the surrounding casing 
30 or well bore. 

Usually a pump down plug » introduced 
intoTeHner^tring immedisraly beh.nd the 
cement In order to separate the cement from 
the displacing fluid snd to wipe * e< * 8me " t 
35 from the operating smng land IHner ****** 
the cement is pushed out of the liner into the 
surrounding annular space. TypteaUy. the 
pump down plug which is to wipe the operat- 
ing string snd liner is pumped behind the 
40 cement until H engsgee s liner wiper plug and 
then the liner wiper plug end PW 
plug ere forced downwardly together In the 
liner .string so es to displace cement therefrom 
snd to wipe the liner wells, 
ie u s patent No. 3910349 to Jos R. 
Brown' etTerSoed "APPARATUS AND 
SetMOD FbRcSwENTINO WELL UNERS", 
Swad October 7. 1975, shows s Kner ce- 
meriting apparatus , which indudat lasettng 
50 tool having s tubular mandrel connactedjns 
pipe string for extension through the liner A 
finer wiper plug is raisassbly disposed wrthm 
the liner near one end of the jmaMHLA mu 
assembly seslingry engages *sexten^rof*e 
55 msndral and the interior of the finer abovt > Je 
Knar wiper plug- A Istch ssaembJ mtawsMy 
connects the seal *^ b *^^"™ W " 
to permit limited axial movement of the man- 
drel without disturbing the asial position of 
60 the seal assembly. After the liner is hung m 
position in the well bora, the se^Qtoolls 
unlatched end moved exielh/ e f^""*™ 
indicate to the operator at the surface that 
disengagement of the setting tool hssoc- 
65 cured. This tool exemplifies one type of prob- 



lem associated with prior liner cementing toots 
which the present invention is directed to 
solve. In the prior design, the tower end of 
the setting tool mandrel initially extended 
70 within the finer wiper plug which is attached 
to the liner. When the lower end wee with- 
drawn, it was sometimes difficult to reinsert 
the lower end into the liner wiper plug or to 
postivefy cheek whether reinsertion hed been 
75 accomplished from the surface. 

Another prior design which illustrates the 
type problem which the present invention is 
designed to overcome ie illustrated in U.S. 
Patent No. 3 635 288 to Maurice , P. jf*ourg. 
80 entitled "UNER CEMENTING APPARATUS , 
issued Jsnusry 18, 1972. The lebourg de- 
vice hsa a liner wiper plug attached by shear 
pins to the lower end of the operating string 
which is Inserted whhln the liner. The prob- 
86 tern encountered with this design is that axial 
movement of the operating string and setting 
tool to test disengagement causes the elas- 
tomeric elements surrounding the wiper plug 
to drag up and down along the intenor sur- 
90 faces of the liner. Thus could cause premature 
separation of the wiper plug from the setting 
tool. A pressure differential could also be 
created eround the wiper plug during the axiel 
movement which could cause premature eep- 
95 oration. 

The apparatus for cementing a liner in a 
well bore of the present Invention includes a 
setting tool heving an end edapted to be 
connected in a pipe string for extension 
1 00 through the liner, thereby creating an annular 
space between the aetting tool and the liner. 
Seel moons are carried by e select one of the 
setting tool snd liner for forming • seal < b+ 
tween the liner and the exterior of the setting 
1 05 tool in the annular space when the tool is 
extended within the liner. Connector means 
are csrrisd by the sstting tool for releasably 
connecting the liner to the setting tool. A 
wiper holder is connected to the setting tool 
1 10 end oppoelte the pipe string end. Th * w,DBf 
holderhas an interior bora for receiving a 

^uTthe"? starred embodiment*, setting 
tool has a tubular mandrel adapted to be 
1 1 6 connected In a pipe string for extension 
through the liner. Seal mesns carried by a 
select one of the setting tool andhner form a 
siidabla seal between the liner and the extenor 
of the setting tool in the ennuler space when 
1 20 the tool Is extended within the liner. Connec- 
tor mesne carried by the setting tool ireies»- 
bie connect the liner to the setting tool. A 
cylindrical^ shaped wiper holder is connected 
tb the setting tool end opposite the pipe string 
1 26 end and has an interior bora for receiving a 
wiper plug. The wiper plug has a tubular body 
Wen'uppor a£m adapted to be reived 
within the sstting tool opposite end and has a 
lower extent surrounded by elsstomenc seal- 
1 30 ing elements. Ths wiper plug hes a central 
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opening through which cement can be 
pumped Into the liner through the pipe stnng 
and mandrel. The wiper plug is reteasably 
disposed within the wiper holder, the elastom- 
5 eric sealing elements being at least partly 
contained within the wiper holder prior to 
releasing the wiper plug. Pump down plug 
meane are provided which are adapted for 
sliding and sealing engagement with the in- 
1 0 terior of the pipe string and mandrel, effecting 
a moveable ml behind the cement as it Is 
pumped into the liner. The pump down plug 
means are engegeaWe with the wiper plug 
and moveable therewith upon release of the 
15 wiper plug to effect a moveable seal behind 
the cement as the cement is displaced from 
the liner into the surrounding well bore. 

In the method of cementing a liner in a well 
bore of the present invention, a setting tool 
20 having a tubular mandrel is connected to en 
operating string at one end and has an oppo- 
site end. A wiper holder is connected to the 
setting tool opposite end end an interior bore 
for receiving a wiper plug. The setting tool Is 
25 lowered with the liner attached thereto into 
the well bore with seal means seallngly en- 
gaging the interior of the liner and the exterior - 
of the mandrel. The liner is then anchored in 
place in the well bore. Then the setting too* 
30 can then be released from the liner and the 
tool Is moved a selected distance to insure 
that the tool is detached from the liner. The 
wiper plug is contained within the wiper hol- 
der during this step. Cement is then pumped 
35 into the liner through the operating string and 
setting tool mandrel. A pump down plug 
means is then pumped which sealingly en- 
gages the operating string and mandrel bon- 
ing the cement and engages the wiper cement 
40 is then pumped out of the liner into the 
surrounding well bore by forcing the pump 
down plug means and wiper plug through the 
liner. The setting tool la then removed from 
the well bore. 
46 Additional objects, features, and advantages 
wHI be apparent in the description which 
follows. 

Flgur* 1a 1s a aide-elevational view in quar- 
ter section of the upper portion of the appara- 
50 tus of the present invention in place In a well 



Figur9 1b is a downward continuation of 
Rg. 1 a showing the lower portion of the 
apparatus of the invention in place In a well 

figure 2a ia similar to Fig. 1 a but shows 
cement being pumped through the apparatus, 
the cement being followed by a plug. 

figure 2b is similar to Fig. lb but shows 
60 cement being pumped through the lower por- 
tion of the apparatus into the annulua be- 
tween the apparatus and the surrounding well 
bore. 

Figure 3 is a close-up, side cross-sectional 
65 view of the wiper holder of the apparatus of 



Fig. 1. 

Figure 4 is a close-up, side cross-sectional 
view of the flnerwiper of the apparatus of fig. 
1 showing the liner-wiper engaging a landing 
70 show located in the lower portion of the 
apparatus. , _ . 

figure 5a ia similar to Figs, 1a and 2a but 
shows the setting tool being removed from 
the apparatus after completion of cementing 
75 operations. 

Rgure 5b is similar to Figs. 1 b and 2b but 
shows the bottom portion of the apparatus 
after completion of the cementing operations. 
Referring now to Figs. 1 a and 1 b. there is 
80 shown a liner string 1 1 disposed near the 
bottom of a well bore 13. The wall bore 13 
csn be lined by a casing string 15, which can 
extend to the surface of the well. An annular 
space 17 is formed between the liner string 
85 1 1 and the surrounding well bore 1 3. 

The liner string 1 1 includes a setting tool 
ig, a setting sleeve extension 21 , a setting 
sleeve 23. a connecting member 25, and a 
liner hanger 27. The liner hanger 27 is con- 
90 nected to a liner 30, at the lower end of 
which ia provided a landing area 29 and a 
cementing shoe 31 . 

The liner hanger 27 is provided with slips 
33 and setting cones 35 by which the liner 
95 string is supported in the well bore. Such 
construction is well known in the industry and 
will not be described in detail here. The 
lending area 29 is provided with a landing 
collar 37 for receiving a liner wiper plug as 
100 will be more fully described later. The cement- 
ing shoe 31 is provided with back pressure 
check valves 39. 41 which permit the pas- 
sage of cement from within the liner into the 
annular space 17 via ports 43. 
1 05 The liner string 1 1 is initially attached by a 
rotatabry releasable connector means 45 to 
the setting tool 19. The setting tool 19 is in 
turn connected to an operating pipe string 
(not shown) which extends to the surface of 
110theweH. . ^ 4 

The setting tool 19, as shown in Fig. 1a. 
comprises a tubular mandrel 47 having a box 
connection 49 for connection to the pin end 
of an operating string. The internal diameter 
1 1 5 51 of tubular mandrel 47 is substantially 
uniform throughout. The external diameter of 
tubular mandrel 47 decreases at the junction 
56 of box connection 49 to form an interme- 
diate portion 57 which is sized to be slidably 
1 20 received within the internal bore of setting 
sleeve extension 21. A set of suitable sealing 
rings such as Chevron-type rings 59 surround 
the lower extent of intermediate portion 57 
and form a siidable seal between intermediate 
1 25 portion 57 and the interior sidewalla 61 of 
setting sleeve extension 21 . The external dia- 
meter of intermediate portion 57 decreases 
further, to form a lowermost extent 63 which 
joins intermediate portion 57 to form a down- 
130 wardly facing shoulder 65. 
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The end 67 of tubular mandrat 47 opposite 
box connection 49 la extemslly tivoeded and 
adapted to engage the internal thread! of the 
upper extent 69 of a cylindrical coupling 71. 
6 Cylindrical coupling 71 haa an internally 
threaded lower end 73 which threaded* en- 
gages the externally threaded upper portion 
75 of a tubular setting body 77. An upper 
bearing ring 79 la threaded onto the extenor 
10 of upper portion 76 and fixed In position by a 
sat screw 81. A lower bearing ring 83 sur- 
rounds setting body 77 snd together whh nng 
79 forma ■ race for ball beerings 86. Lower 
ring 83 ts received upon a shoulder 87 
16 formed at the junction of setting sleeve 23 
and setting sleeve axtention 21. The bearing 
arrangement permits the setting tool 1 9 and 
operating string to be rotated without axial 
displacement reistive to the liner string 11. 
20 lower bearing ring 83 is adapted to engage 
tha shoulder 87 In the interior of linear string 
1 1 to remain stationary during such rotation. 

The linear string 1 1 la Initially attached to 
the setting tool 19 by rotating connector 
25 means 46. Tha rotating oonnector means 45 
as shown in Fig. la comprise a letotanded 
thresded nut 89 which sngaa.es coarse left- . 
hand threads 91 on the Interior of the setting 
sleeve23.Thelin*rtorofthenut89is . 
30 provided with longitudinal slots for engage- 
ment with corresponding spHnes 93 on the 
setting tool 19. Thus, rotation of the setting 
tool 1 9 In the right-hand direction will cause 
ths nut 89 to move upwardly on tha splines 
35 93 and to eventually dtoengege ths thrseds 
91 and the eatting sleeve 23, effectively re- 
leasing the setting tool from the liner string. 

The end 95 of setting body 77 opposite 
upper portion 75 is externally threaded and is 
40 adapted to threadefy engage the upper inter- 
nally threaded portion 97 of a cylindrical 
wiper holder 99. 

tn the setting tool configuration described 
above, the sealing rings 69 are earned sbove 
46 threeded nut 89 end forma seal In the boreof 
the setting sleeve extension 21. It should be 
understood that other arrangement are con- 
templated such as those In .which the seeling 
elements ere loceted below ^heeded nut 
50 89 on an extended portion of the setting body 
95. 

Wiper holder 99 is connected to the setting 
tool end opposite upper extent 89 and sa 
shown in Fig. Ishessn Interior bore 101 for 

55 receiving e wiper plug 103. A set screw 105 
is provided to assure continued engagement 
between end 96 end upper Internally 
threaded portion 97 of wiper holder 99. 
The wiper holder 99 and wiper 103 are 

60 shown in greater detail in Fig. 3. which also 
shows s pump down plug 107 engaged 
within wiper 103 ss will be more futiy de- 
scribed later. As shown in Fig. 3. upper 
portion 97 of wiper holder 99 overlaps the 

65 sxtsmsl surface of end 96 of setting body 77 



The internal diameter 1 17 of setting body 77 
increases to form e shoulder 119 within end 
96. An 0-ring 109 is provided in die extsmsl 
surface of setting body end 96 to prevent ths 
70 flow of fluids from the interior bom 101 

between end 95 and portion 97. Tha internal 
diameter of upper portion 97 of wiper holder 
99 increases slightly to form s shoulder 1 1 1 
between upper portion 97 snd ths lower 
75 portion 1 1 3 of wiper holder 99. The internal 
diameter of lower portion 1 13 of wiper holder 
99 la substantially uniform down to a lower- 
most extent 1 1 5 thereof. 
Wiper plug 1 1 3 is relssssWy disposed 
80 within wiper holder 99 snd hss e central 
opening 1 21 through which cement can be 
pumped into the liner string 1 1 through the 
pipe string. Wiper plug 103 comprises s 
tubular body 1 37 including a lower extent 
85 1 23 having an externally thresded upper end 
127. End 127 threededly engages the lower 
end 1 29 of a generally cylindrical upper ex- 
tent 1 26 of wiper plug 103. A sat screw 1 32 
assures continued engagement between ends 
90 1 27 and 1 29. Upper extern 125 is thus 
received on shoulder 119 within end 95 of 
setting body 77. Upper extent 1 26 is thus 
received within the setting tool end opposite 
the pipe string connection snd release bly en- 
96 gaged, ss by sheer screws 1 31 . One or mora 
ports 133 communicate the central opening 
121 with the interior bore 101 of wiper 
holder 99. The lower extent 1 23 of the wiper 
plug tubular body 137. is surrounded by elas- 
100 tomeric sealing elements 1 35 having up- 
wardly extending concentric ssals 139 lor 
sliding and sealing engagement with the inter- 
ns! walls of ths liner string 1 1 . Sealing ele- 
ments 1 35 are retained on the lower extent 
1 05 1 23 of the tubuier body 1 37 by bonding to a 
plurality of external flanges 141 in the exte- 
rior surface of lower extent 1 23, 

Wiper plug 103 is shown in the preferred 
form with sealing elements 1 35 wholly con- 
1 1 0 tsJned within wiper holder 99. Other srrange- 
msnts ere understood as being within the 
scope of the invention including those in 
which one or more of the seeling elemsnts 
1 36 ere positioned outside the wiper holder 
115 99 

Lower extent 123 of tubular body 137 has 
sn intemelly threeded end 1 43 sdepted to 
threededly sngsge s tubuier landing member 
1 48. The extemel diameter of landing mem- 
1 20 ber 145 gradually increases between the ex- 
ternally threaded end 147 and the lowermost 
extent 149 thereof forming a gradually slop- 
ing shoulder 152. Letch means such as slip- 
tike members 1 63 ride on ths external shoul- 
1 26 der 1 52 of landing member 145. The latch 
means on the lowermost extent of wiper plug 
103 ere adapted to engage the landing collar 
37 located below ths wiper plug 103 m the 
interior of liner string 11. 
1 30 The interior of lower extent 1 23 of tubular 
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body 137 it provided with a MctloMlty -en- 
gageabla surface 1 51 such as downwardly 
directed teeth 155. 
Aa shown in Rg. 3. pump down pit* 
5 means 1 59 can be provided which are 
adapted for sliding and sealing engagement 
with the interior of the pipe string and man- 
drel interior. The pump down plug means can 
comprise a plug body 163 having a nose 
10 portion 161 with a frlctionelly engageabto 
surface 185 formed in the ext^r iurfaca 
between nose portion 161 and body 163. 
Fricdonalry engageeble surface 1 85 of the 
pkig means 159 « sized end adapted to 
15 engage the surface 165 to the wiper plug 
103 when the pump down plug ia pumped 
into the position shown in Rg. 3. An O-ring 
167 can be provided in an enn^groova 
1 69 in the exterior surfaca of plug body 163 
20 to provide saaling engagement between the 
pump down plug and wiper plug 103. 

The operation of the apparatus of the pre- 
sent invention will now be described. Refer- 
ring first to Figs. 1 a and 1 b, the device of the 
25 present Invention is shown as it would appear 
running into the wail bore and prior to the 
beginning of the cementing operation* .Once - 
the device is positioned at the desired depth, 
the cones 35 on liner hanger 27 are extended 
30 beneath slips 33 causing slips 33 to 

outwardly and engage the interior of the well 
bore or casing string 1 5 thus anchoring the 
liner into position. After hanging the liner in 
the conventional manner, circulation would be 
36 established by pumping circulating fluid down 
through the operating string, the setting tool 
1 9, the liner string 1 1 , and through the liner 
shoe 31 into the annular space 1 7 surround- 
ing the liner string 1 1 . 
40 After circulation has been established, me 
setting tool 19 can be released from the uner 
string 1 1 by rotating the operating string In 
the right hand direction to reieaae thesplined 
nut 89 ea shown in Rg. 2a. The operating 
45 string is than lifted a few feet to be sure that 
release has been effected. The distance that 
the setting tool 19 can be lifted ia determined 
by the length of the portion 57 of tubular 
mandrel 47 which ia received within setting 
50 sleeve extantion 21 and by the position of 
sad ringe 59 on the exterior of portion 57. 
Conveniently, a stroke of about five feet is 
permitted without loosing seeling engagement 
between seal ringe 59 and the interior side- 
55 walla 91 of setting sleeve extantion 21 . 

A properly measured amount of cement » 
then pumped into the operating string, 
through the setting tool 1 9 and liner hanger 
27 and out the porta 43 in cementing shoe 
60 31 and into the annular space 17 between 
the Uner string 1 1 and the well bore caaing 
string 1 6. The pump down plug159 is thsn 
placed in the operating string effecting a 
moveable seal behind the cement as it is 
65 pumped through the operating string, setting 



tool 19, and the central opening 121 of the 
liner wiper plug 103. and into the liner siring 
1 1 . A displacing fluid is pumped behind the 
pump down plug 1 59 forcing the pump down 
70 plug 1 59 into the central opening 1 21 and 
into engagement with the liner wiper plug 
103 as best seen in Rg. 3. 

Further pressure, induced by pumping the 
displacing fluid behind pump down plug 159, 
75 wiH cause the frangible connection created by 
shear screws 131 between and 95 of wiper 
holder 99 and threaded portion 97 of wiper 
holder 99 to break, releasing both the pump 
down plug 1 59 and the liner wiper plug 1 03 
80 for further movement down the liner string. 
The pump down plug 1 59 and the liner wiper 
plug 103 ere moveable together, upon release 
of the liner wiper, to effect a moveable seal 
behind the cement as cement is displaced 
85 from the Oner through the cementing shoe 31 
into the annular space 17 surrounding the 
liner string 1 1 . Upon reaching the landing 
area 29, the liner wiper plug 103 lands and 
seats in the lending collsr 37 and the tlipJike 
90 members 1 53 latch the liner wiper plug 1 03 
and pump down plug 1 59 into the position 
shown in Rg- 4. At this point, cement should 
have been pumped upwardly into the annular 
space 17 surrounding the liner string to the 
95 desired level. 

After cementing is complete, the setting 
tool 19 is removed from the well bore by 
lifting up on the operating string as shown in 

100 Fl An invention has been provided with signifi- 
cant advantages The liner wiper plug portion 
of the apparatua of the invention is received 
within a wiper holder attached to the setting 
tool. Movement of the setting tool does not 
106 affect the wiper plug, removing the possibility 
of premature separation of the wiper plug as 
the setting tool is being lifted to test disen- 
gagement. The improved liner wiper plug con- 
figuration allows total control over the move- 
1 10 ment of the liner wiper plug and can thus 
guarantee positive latching when the pump 
down plug is pumped down. Because the Imar 
wiper plug is contained within a wiper holder 
on the bottom of the setting tool, the pump- 
115 down plug can be tested in the tool before 
insertion in the well bore. The present confi- 
guration aflowa the setting tool to be lifted to 
test for disengagement without rubbing the 
wiper sealing elements against the mtenor of 
1 20 the setting sleeve. By locating the liner wiper 
plug within a wiper holder attached to the 
bottom of the tool, pressure differentials are 
eliminated which would otherwise east be- 
tween the setting tool lower end and the 
125 setting sleeve. The overall length of the set- 
ting tod ia shortened where the liner wiper 

plug ia located within the end of the tool. 

While the invention has been shown in only 
one of ha forma, it should be apparent to 
130 those skilled in the art that it is not thus 
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limited but susceptive to various changes and 
modffictione without departing from the scope 



5 CLAIMS 

1. An apparatus for cementing a liner in e 
well bore, comprising: a setting tool having an 
end adapted to be connected in a pipe string 
for extension through said liner, thereby crest- 

10 ing an annular space between said setting tool 
end said liner, and having an opposite end; 
seel means carried by e select one of said 
setting tool and liner for forming a seel be- 
tween ssid liner and the exterior of said set- 

1 5 ting tool in said annular space when said tool 
is extended within said liner; connector mesne 
carried by said setting tool for releasabty con- 
necting said liner thereto; and a wiper holder 
connected to said setting tod opposite end, 

20 said wiper holder having an interior bore for 
receiving a wiper plug. 

2. An apparatus for cementing a liner as 
in claim 1 , further comprising a wiper plug 
releasabty disposed within said wiper holder 

25 and having a central opening through which 
cement can be pumped into said liner through 
said pipe string. 

3. An epperatus for cementing a liner as 
In claim 2, further comprising pump down 

30 plug means adapted for sliding end seeling 
engagement with the interior of said pipe 
string effecting e moveable see! behind said 
cement as it is pumped into said liner, said 
pump down plug means being engageeble 

35 with said wiper plug and moveeble therewith 
upon release of seid wiper plug to effect a 
moveable seal behind said cement as said 
cement is displaced from said liner into said 
surrounding well bore. 

40 4. The apparatus for cementing e liner es 
in claim 3, wherein said wiper holder ia a 
cylindrical^ shaped member. 

5. The epperatus for cementing e liner 
body having an upper extent adapted to be 

45 received within said setting tool opposite end, 
a lower extent surrounded by elaitomenc seal- 
ing elements, and a lowermost extent. 

6. The epparatua for cementing a liner as 
in deim 5, further comprising engaging 

50 means for releasabty engaging said wiper plug 
within said wiper holder. 

7. The apparatus for cementing a liner as 
in daim 6, wherein said engaging means ire 
sheer pine connecting said wiper plug upper 

55 extent and said setting tod opposite end. 

8. The apparatus for cementing e liner ee 
in claim 7, further comprising letch meens on 
said wiper plug lowermost extent adapted to 
engage e landing collar located below said 

60 wiper plug in said liner interior. 

9. An epperatus for cementing e liner in e 
well bore, comprising: e setting tool having a 
tubular mandrel adapted to be connected in a 
pipe string for extension through said liner, 

65 thereby creating an annular 



said setting tool end said liner, and having an 
oppoaite end; seel meens carried by a select 
one of said setting tool and liner for forming a 
slidsbte seel between said finer and the exte» 
70 rior of said setting tool in said annular space 
when said tool it extended within said linen 
connector meens csrried by ssid setting tool 
for releasebly connecting said liner thereto; a 
cylindrical* shaped wiper holder connected to 
75 the setting tool opposite end, said wiper hol- 
der having an interior bore for receiving a 
wiper plug; e wiper plug having a tubular 
body, said body having an upper extent 
adapted to be received within said setting tool 
80 opposite end and having a lower extent sur- 
rounded by elestomeric sealing elements, said 
wiper plug having a central opening through 
which cement can be pumped into said liner 
through ssid pipe string and mandrel, and 
85 said wiper plug being releasabty disposed 
within sold wiper holder, ssid elestomeric seal- 
ing elements being et least partially contained 
within said wiper holder prior to releasing said 
wiper plug; and pump down plug means 
90 adapted for sliding and seeling engagement 
with the interior of said pipe string and man- 
drel effecting e moveeble seal behind said 
cement ss it is pumped into said liner, said 
pump down plug means being engageeble 
95 with said wiper plug and moveeble therewith 
upon release of said wiper plug to effect a 
moveeble seal behind said cement as said 
cement is displaced from said liner into said 
surrounding well bore. 
100 10. A method of cementing a liner in a 
well bore with a setting tool, said setting tool 
having a tubular mandrel connected to an 
operating string at one end and having an 
opposite end, comprising the steps of : con- 
1 06 necting a wiper holder to said setting tool 
opposite end, said wiper holder having an 
interior bore for receiving a wiper plug; lower- 
ing said setting tool with said liner attached 
thereto into said well bore, seal meens seelin- 
1 10 gly engaging the interior of said liner and the 
exterior of said mandrel; anchoring said liner 
in said well bore; releasing said setting tool 
from said liner and moving said tool a se- 
lected distance to insure that said tool is 
1 1 6 disengaged from said liner, said wiper plug 
being at least partly contained within said 
wiper holder during ssid steps: pumping ce- 
ment Into said liner through said operating 
string and tool mandrel; pumping pump down 
120 plug means, sealingly engaging said operating 
string end mandrel, behind said cement into 
engagement with said wiper plug means; 
pumping cement out of said liner into said 
surrounding well bore by forcing said pump 
1 26 down plug mesne and wiper plug means 
through said liner; and removing said setting 
tool from said well bore. 

It. Ah apparatus for cementing a linerin 
a well bore substantially as herein described 
1 30 with reference to and as illustrated in the 



accompanying drawings* 

12, A memod of cementing e lirw in a 
well bore substantially as herein described 
with reference to the accompanying drawings. 
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